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AMPLIFICATION ASSAY AND METHOD THEREFORE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide the 
subject apparatus of a small volume having 
no head space and free from the occurrence of 
vaporizing and condensing of a reagent, etc., 
storing a liquid sample in the apparatus by 
suctioning it into a capillary section between 
a sample well and an optical window member 
and tightly closing it with a closing body. 
SOLUTION: Into a capillary section 54 
between the upper surface of the bottom wall 
of a sample well 14 and an optical window 
member 20, a liquid sample 60 is introduced 
through a gap 58 with a pipette 66, etc., to be 
suctioned and the sample is tightly closed by 
covering with a closing body 18. A reagent in a spot 56, i.e., a dried reagent, which is 
to be used for homogeneous amplification and fluorescence polarization assay of 
nucleic acid and adhered on the central position of the upper surface of the bottom 
wall of the sample well 14, is hydrated to start the objective amplification and assay 
reactions. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A sample well which is a device which carries out a reaction biological 
about a liquid sample, or chemical, has the inner part formed by an upright wall 
surface and the substantially even upward bottom, and receives said liquid sample, 
An optical window member which separates from said bottom of said sample well, 
counters this bottom, and forms a capillary tube room between these bottoms and 
which has the even downward bottom substantially and may be installed in this 
sample well, A device for liquid sample assay characterized by opening which allows 
it to introduce said liquid sample into the above-mentioned capillary tube interior of 
a room, and to be attracted by capillary action in this capillary tube interior of a 
room, and a thing which seal said opening after said liquid sample is introduced 
into the above-mentioned capillary tube interior of a room, and for which it closed 
and had an ingredient. 

[Claim 2] The device according to claim 1 characterized by a thing with which it was 
supported by paries-medialis-orbitae side of said sample well, and for which said 
optical window member separates as mentioned above, and is held from said bottom 
of said sample well by a spacer of a piece at least. 

[Claim 3] When said optical window member and an inner part of said sample well 
see from the upper part, they have the same shape substantially, and said opening A 
periphery edge of the above-mentioned optical window member, The device 
according to claim 1 existing with a gestalt of a hoop direction gap between 
paries-medialis-orbitae sides of the above-mentioned sample well which counters 
this. 

[Claim 4]The device according to claim 1 being received by said sample well by said 
relation to which it closes and an ingredient overlaps said optical window member 
selectively at least, and sealing said opening. 

[Claim 5] The device according to claim 1 having further a reagent made to adhere to 
this capillary tube interior of a room in order to react to a liquid sample introduced 
into said capillary tube interior of a room. 

[Claim 6] The device according to claim 1 with which it is one of two or more of the 
same sample wells substantially, and said sample well is characterized by a thing 
by which it was connected mutually, and for which one of said the optical window 
members and one of said the openings are provided in each of this sample well. 
[Claim 7]DNA amplification and a device for assay which is provided with the 
following and characterized by being made to adhere to an inside of the 
above-mentioned capillary tube room that these both dry reagents should react to a 
biological sample of the above-mentioned liquid state. 
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A sample well which is a device which carries out nucleic acid amplification 
homogeneous about a liquid biological sample, and nucleic acid assay, has the inner 
part formed by an erection wall surface and the substantially even upward bottom, 
and receives said liquid biological sample. 

An optical window member which separates from said bottom of said sample well, 
counters this bottom, and forms a capillary tube room between these bottoms and 
which has the even downward bottom substantially and may be installed in this 
sample well. 

An opening which allows it to introduce said liquid living thing carrier sample into 
the above-mentioned capillary tube interior of a room, and to be attracted by 
capillary action in this capillary tube interior of a room. 

A closing implement which seals said opening after having been received in this 
opening and introducing said liquid biological sample into the above-mentioned 
capillary tube interior of a room, [ in a dry reagent for nucleic acid amplification for 
amplifying arrangement of nucleic acid made into the purpose in a biological sample 
of the above-mentioned liquid state, and a biological sample of the above-mentioned 
liquid state'], A dry reagent used for amplified homogeneous nucleic acid assay for 
displaying so that existence of arrangement of nucleic acid can be detected optically 
which is made into the purpose. 

[Claim 8]A method characterized by comprising the following of carrying out nucleic 
acid amplification and homogeneous nucleic acid polarization fluorescence assay 
collectively about a liquid biological sample. 

A stage of preparing a sample well which has an even upward bottom inner face 
substantially. 

A stage which inserts an optical window member which has the bottom which it was 
substantially even and was caudad turned in this sample well. 

A stage which detaches the bottom of this optical window member, makes it counter 
to said bottom inner face of said sample well, holds, and forms a capillary tube room 
among these both sides. 

A stage which introduces a liquid biological sample into this capillary tube interior 
of a room, and a stage of making a biological sample of the above-mentioned liquid 
state contacting a dry reagent used for a dry reagent for nucleic acid amplification, 
and homogeneous nucleic acid polarization fluorescence assay in the 
above-mentioned capillary tube interior of a room, A stage which seals the 
above-mentioned capillary tube room, and a stage of allowing a biological sample of 
the above-mentioned liquid state to react to said nucleic- acid- amplification reagent 
and said nucleic acid polarization fluorescence assay reagent by maintaining the 
above-mentioned sample well at prescribed temperature, A stage of letting the 
above-mentioned optical window member pass, and detecting polarization 
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fluorescence in a biological sample of the above-mentioned liquid state. 

[Claim 9]A method according to claim 8 that said stage of said optical window 
member being made from material which does not check a penetration of 
polarization, and detecting polarization fluorescence in said liquid biological sample 
is characterized by having the stage of drawing polarization through the 
above-mentioned optical window member. 

[Claim 10]A method according to claim 8 that a stage of said optical window 
member comprising polarization material, and detecting polarization fluorescence 
in said liquid biological sample is characterized by having the stage of drawing light 
which does not polarize through the above-mentioned optical window member. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the invention to which an invention belongs]cTo U.S. patent application 
08th under pendency for which Hugh V. Cottingham applied on September 12, 1995 
and which was transferred to the applicant of this invention as "amplification of 
.DNA, and assay" / No. 527,253, a Title of invention. The theme relevant to this 
invention is indicated, and the patent is charged. 

The Description of this application is applied as a part of Description of this 
application by having quoted this application. 

[0002] This invention about the instrument and method of performing processing 
biological about a liquid sample, or chemical, It is related with the device which 
unified the DNA amplification and assay for performing homogeneous DNA 
polarization fluorescence assay (homogeneous DNAflnorescence polarization 
assays) especially. 
[0003] 

[Description of the Prior Art]The process of the nucleic-acid-probe assay which 
follows amplification and it of nucleic acid (DNA) is known widely, and is carried out 
with various gestalten. Although these gestalten are very effective, it is difficult to 
perform them in a clinical laboratory a little. Generally, DNA probe assay is 
performed to the sample which was performed until amplification of DNA and the 
reaction of assay were performed one by one about the sample to assay, namely, the 
amplification reaction of DNA was completed first, next was amplified thoroughly. 
This is called terminal point assay (end point assay). 

[0004]It is mentioned that DNA (amplifier recon (amplicon)) amplified by the DNA 
amplification reaction must be physically conveyed in the next DNA probe assay 
part as one problem accompanying terminal point assay. The environment of a 
laboratory may be polluted by DNA amplifier recon if this conveyance is performed. 
The usual danger that it is said that he mistakes a predetermined sample for other 
samples, or thinks that it is another arises, and this danger increases, whenever 
physical conveyance of a sample is performed, and it goes. 

[0005]A liquid biological sample is accommodated in the inside, and it has succeeded 

* 

in many proposals which planned the self-accommodation type test program unit 
that nucleic acid amplification and assay could be collectively performed about this 
sample. One. proposal which adopted the external roller which pushes aside a 
sample and a detecting reagent through the flexible compartment and passage in a 
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test program unit among these proposals is looked at by U.S. Pat. No. 5,229,297 to 
Paul N. Schnipelsky etc. it was alike on July 19, 1994 by Hugh V. Cottingham, 
applied, and was transferred to the applicant of this invention -- pending in court 
by U.S. patent application 08th / No. 277,553. Another example that the flow of a 
sample solution object and a reagent solution object is controlled not by a roller but 
by a centrifugal force is indicated. The fault in both of these proposals is controlling 
the fluid movement performed inside a test program unit. 

It is that the structure of a test program unit becomes more complicated than what 
is a request grade for how many minutes at this reason. 

[0006JA method [ (homogeneous) homogeneous in nucleic acid assay ] is besides the 
terminal point assay mentioned above. There is no necessity of conveying physically 
the substance amplified with "it is homogeneous" about the method of nucleic acid 
assay in this Description to another assay part, and it means that nucleic acid assay 
is performed simultaneously with an amplification reaction. Therefore, a method 
homogeneous on account of the simplicity and reliability is liked. Most dangers that 
it will usually come out that homogeneous assay is performed inside the closed pipe, 
and those resultants (amplifier recon) will pollute other samples from a certain 
thing cannot be found. Polarization fluorescence (fluorescence polarization), 
fluorescence energy movement (fluorescence energy transfer), and an absorbance 
(light absorbance) are contained in the example of a publicly known homogeneous 
assay method. 

[0007] It is common to use "micro tube (microtube)" made from polypropylene as a 
reaction vessel in a homogeneous nucleic acid assay method. However, this is 
unsatisfying for some Reasons. For example, although the capacity of the usual 
micro tube is 200microL, the volume of the liquid biological sample which should be 
assayed is usually SOmicroL thru/or lOOmicroL. Space (known as a "head space") 
will be left behind above a liquid sample by this, a reaction reagent will evaporate, 
and it will enter in this space, and then can condense. This is in an inconvenient 
state and needs to heat the crowning of a tube with a heater from the exterior that 
condensation should be avoided. 

[0008] Since another fault of the conventional micro tube has the chemical action 
dramatically sensitive to starting temperature which amplifies nucleic acid, before 
starting a reaction, it is attaining the predetermined minimum temperature. If this 
condition is not satisfied, the background reaction (background reaction) which is 
not desirable is made to be generated by what is known as "incorrect preparation 
(mis-priming)." The requirements for the predetermined minimum temperature for 
a start are known as "hot start (hot start)." 

[0009] On the other hand, when the method of homogeneous assay is dependent on 
polarization fluorescence, the micro tube made from polypropylene cannot be used, 
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but must use glass reaction vessels instead. This depends on the fact of stress being 
made to be generated in the material of a finished part by almost all the plastic 
working methods, such as injection molding and thermoforming. That is, since 
these stress has the random polarization effect (polarization effects), it checks the 
penetration of polarization required for polarization fluorescence assay. 
[0010] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is 
to provide the reaction apparatus of small capacity which evaporation and 
condensation of the reaction reagent which there is no necessity of not having a 
head space substantially, therefore forming an external heater in the crowning of a 
device in view of the above, and was accommodated in the device do not produce. 
[00 11] The further purpose of this invention is by attaining the "hot start" of a 
nucleic acid amplification reaction to provide the reaction apparatus and method of 
avoiding the invalid assay result by incorrect preparation. 

[00 12] Another purpose of this invention has the most in providing the reaction 
apparatus with which it comprises plastic material on the whole, and ** and others 
also has an optical property required to carry out polarization fluorescence assay. 
[0013]It is in providing unified type the nucleic acid amplification and the assay 
device for which to **, and to accommodate all the reagents that need the further 
purpose of this invention for the both sides of amplification and assay with the dry 
gestalt in the device concerned, therefore to add a liquid biological sample for 
performing nucleic acid assay is only needed. 

[0014]The further purpose of this invention is by sealing, after introducing a liquid 
biological sample to provide unified type the nucleic acid amplification and the 
assay device which can prevent contamination of the laboratory environment by 
amplifier recon. 
[0015] 

[Means for Solving the Problem]According to the desirable embodiment of this 
invention, inconvenience and restriction in advanced technology are substantially 
avoided by providing a sample well, an optical window member installed in this 
sample well, and unified type nucleic acid amplification and an assay instrument 
which closed and were provided with an ingredient. The above-mentioned optical 
window member is held in a sample well by a method that a thin capillary tube 
room is formed between an inner surface of this member, and an inner surface of a 
sample well which counters this. Dried nucleic acid amplification and an assay 
reagent are arranged in this capillary tube interior of a room. When using it, a 
liquid biological sample is attracted by capillary force in the capillary tube interior 
of a room, next it closes, and a capillary tube room is sealed using an ingredient. In 
this capillary tube interior of a room, said liquid biological sample can extend in the 
shape of [ which may be heated comparatively promptly ] a thin layer, therefore 
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incorrect preparation of an amplification reaction is avoided. It does not require 
that an optical detection stage is performed via an optical window member, and 
takes out said liquid sample from a reaction apparatus. 

[00 16] Therefore, in one mode, this invention relates to a device which carries out a 
reaction biological about a liquid sample, or chemical. This device is provided with 
the following. 

A sample well which has the inner part formed by an upright wall surface and the 
substantially even upward bottom. 

An optical window member which may be installed in this sample well. 
It is substantially even and this optical window member has the bottom turned 
caudad, and this bottom separates from said bottom of said sample well, counters 
this bottom, and forms a capillary tube room between these bottoms. An opening for 
introducing said liquid sample by capillary action is provided in this capillary tube 
room. After said liquid sample is introduced into said capillary tube interior of a 
room, a closing implement which seals the above-mentioned opening is also 
provided. 

[00 17] In another mode, this invention relates to a device which carries out nucleic 
acid amplification homogeneous about a liquid biological sample, and nucleic acid 
assay. This device is provided with the following. 

A sample well which has the inner part formed by an upright wall surface and the 
substantially even upward bottom. 

An optical window member which may be installed in this sample well. 
It is substantially even and this optical window member has the bottom turned 
caudad, and this bottom separates from said bottom of a sample well, counters this 
bottom, and forms a capillary tube room between these bottoms. An opening for 
introducing a liquid biological sample by capillary action is provided in this 
capillary tube interior of a room. After said liquid biological sample is introduced 
into the capillary tube interior of a room, a closing implement which seals the 
above-mentioned opening is also provided. In order to make it react to a liquid 
biological sample in the above-mentioned capillary tube interior of a room, inside 
said capillary tube room, it adheres to a dried reagent which is used for 
homogeneous nucleic acid amplification and assay. 

[0018]In further mode, this invention relates to a method of carrying out nucleic 
acid amplification and homogeneous nucleic acid polarization fluorescence assay 
collectively about a liquid biological sample. This method is provided with the 
following. 

A stage of preparing a sample well which has an even upward bottom inner face 
substantially. 

A stage which inserts an optical window member which has the bottom which it was 
substantially even and was caudad turned in this sample well. 
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A stage which detaches the bottom of this optical window member, makes it counter 
to said bottom inner face of said sample well, holds, and forms a capillary tube room 
among these both sides. 

A stage which introduces a liquid biological sample into this capillary tube interior 
of a room, and a stage of making a biological sample of the above-mentioned liquid 
state contacting a dry reagent used for a dry reagent for nucleic acid amplification, 
and homogeneous nucleic acid polarization fluorescence assay in the 
above-mentioned capillary tube interior of a room, A stage which seals the 
above-mentioned capillary tube room, and a stage of allowing a liquid biological 
sample to react to said nucleic-acid-amplification reagent and said nucleic acid 
polarization fluorescence assay reagent by maintaining the above-mentioned 
sample well at prescribed temperature, A stage of letting the above-mentioned 
optical window member pass, and detecting polarization fluorescence in a biological 
sample of the above-mentioned liquid state. 

[0019]If the following detailed explanation is read with attached Drawings, he will 
be able to understand easily the various purposes, advantages, and the new 
features of this invention. 

[0020]Through and same reference number shows same member or a component for 

each figure. 

[0021] 

[Embodiment of the Invention] the multiple well device (multiple- well apparatus) 
concerning the desirable embodiment of this invention performed in drawing 1 by 
summarizing amplification of nucleic acid, and processing of assay — 10 is shown. 
The device 10 comprises the first coupling frame 12 that comprises eight sample 
well (sample well) 14 connected, and the second coupling frame 16 that comprises, 
the eight sealing bodies 18, i.e., the cap, which were connected. It is combined with 
the sealing body 18 corresponding to self, the optical window member 20 is inserted, 
and each of the sample well 14 forms a sample well and the assembly 22, and within 
this assembly, about an individual liquid biological sample, nucleic acid 
amplification and processing of assay summarize it, and it is performed. If samples 
fewer than eight are assayed, a user separates this piece 24 of a bond, and although 
each sample well 14 in the coupling frame 12 is mutually connected with the single 
tier by the piece 24 of a bond, because it is required, he can divide the coupling 
frame 12. As illustrated, although each sealing body 18 is connected, the 
disengageable piece 25 of a bond is used similarly. As for the coupling frame 12 of 
the sample well 14, it is preferred to fabricate to one by injection molding using 
proper plastic material, such as polypropylene. The coupling frame 16 of the sealing 
body 18 can also be formed in a similar way, and forming with the same material is 
preferred. In this desirable embodiment, each sample well 14 is made into 
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approximately ********** anc i, as for about 0.320 inch and outside height, about 
0.175 inch and wall thickness of an outer diameter are about 0.015 inch. The 
center-to-center dimension of sample well 14 adjoining comrades (and sealing body 
18 adjoining comrades) is about 0.354 inch. 

[0022]As shown in drawing 1, the optical window member 20 is inserted in each of 
the sample well 14, and this has a gestalt of the transparent circular disk supported 
by two or more ribs 26 estranged to the internal hoop direction of this sample well. 
The undersurface of each optical window member 20 estranges only a "slight 
distance (preferably about 0.020 inch) from the bottom wall of the corresponding 
sample well 14 below, and forms the capillary tube room in the pars basilaris ossis 
occipitalis of this sample well so that it may explain in full detail further. As for this, 
although the liquid biological sample which should be assayed is introduced into 
this capillary tube interior of a room, it is preferred to be carried out via annular 
gap, i.e., opening, which exist between the rim of the optical window member 20 and 
the vertical paries medialis orbitae of the sample well 14. The reaction of the nucleic 
acid amplification and the dry reagent for assay which **(ed), made one of the 
sealing bodies 18 fit into the sample well 14, blockaded this opening, and were 
stored by this capillary tube interior of a room, and said liquid biological sample is 
allowed. After a reaction advances to the point that detection may be started, an 
optical detection stage is performed, but this is performed through the optical 
window member 20, without taking out a liquid biological sample from the sealed 
sample well 14. Thus, the possibility of the cross contamination by other liquid 
biological samples becomes the minimum thing. 

[0023] A detailed structure of the sample well 14 is shown in (A) of drawing 2, (B), 
and (C). In the illustrated desirable embodiment, each of the sample well 14 was 
made into the shape of a cylindrical shape, and is provided with the circular top 
opening 28, the upright cylindrical side attachment wall 30, and the even circular 
bottom wall 32. At equal intervals, it estranges, the six wedge shape ribs 26, i.e., the 
spacer, which were turned in the center of this sample well and which cut, wrote 
and were provided with 36, and it is arranged at the circumference of the inner 
circumference of the sample well 14. In this desirable embodiment, said rib 26 is 
supported by the bottom wall 32 of the sample well 14, and it is fabricated by this 
bottom wall 32 and one at the time of plastic molding. It is cut, written and attached 
and the rib 26 plays the role which arranges and holds the optical window member 
20 in the suitable position in the sample well 14 so that it may describe below. 
[0024]The details of the sealing body 18, i.e., a cap, are shown in (A) of drawing 3 , 
(B), and (C). each sealing body 18 - abbreviated ** - it is annular and has the 
cylindrical shape side attachment wall, the circular rim 38, i.e., the flange, which 
were turned up, 40 prolonged caudad, and the circular center opening 42. The lower 
opening of the opening 42 is surrounded by the truncated-cone-form extension 44 
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•prolonged caudad, this extension 44 is fabricated by the side attachment wall 40 
and one, and the taper is attached to the inner direction towards the center shaft 
heart of the annular sealing body 18. If it explains briefly, when a sample well and 
the assembly 22 are thoroughly assembled after the liquid biological sample was 
introduced into the capillary tube interior of a room of the lower part of the optical 
window member 20, the margo inferior of the extension 44 will contact the edge part 
of the optical window member 20, and will seal this capillary tube room. This 
capillary tube room is sealed again also with the annular sealing body ring 46 
formed in the surroundings of the lateral part of the cylindrical side attachment 
wall 40 of the sealing body 18. This sealing body ring 46 carries out friction 
engagement with the paries-medialis-orbitae side 47 of the sample ((A) and (B) see) 
well 14, and holds the sealing body 18 to the prescribed position of a sample well. 
[ of drawing 2 ] 

[0025] Before carrying out to (A) of drawing 4, and (B) by summarizing nucleic acid 
amplification and processing of assay, the method of assembling each of a sample 
well and the assembly 22 is shown. It is inserted into the sample well 14, and the 
optical window member 20 was formed in the rib 26 arranged radially, is cut and 
written, and is caught by 34, and is held. (Although it is not necessarily required, 
this is performed between manufacturing processes, therefore) When the sample 
well 14 reaches a user, it is preferred that the optical window member 20 is already 
attached. Since the plastic material which forms the rib 26 and the sample well 14 
fully has flexibility again, When the optical window member 20 cuts and writes and 
is inserted into 34, the rib 26 bends slightly, or it moves, and the optical window 
member 20 cuts and writes and, surely it is inserted in 34 with PACHIN. As for the 
upward field 48 of the rib 26, it is preferred to become a slideway which inclines 
caudad, cuts and writes with the angle of about 45 degrees to the center of the 
sample well 14, and draws the edge of the optical window member 20 in 34 as 
illustrated. 

[0026]After the optical window member 20 is inserted into the sample well 14, a 
liquid biological sample is introduced into the capillary tube interior of a room in 
which it is located under the optical window member 20, but this is explained below. 
First, the sealing body 18 is laid on a sample well that a capillary tube room should 
be blockaded. When the sealing body 18 reaches a prescribed position, the sealing 
body ring 46 is carrying out wear fitting at the internal side attachment wall 47 of 
the sample well, and the margo inferior of the extension 44 touches the edge part of 
the optical window member 2Q. The sample well and the assembly 22 of an 
assembly **** state are thoroughly shown in (B) of drawing 4. 

[0027](A) of drawing 5 and (B) are the sectional views showing the internal 
structure of a sample well and the assembly 22, and the sealing body 18 is removed 
in (A) and they are thoroughly attached in (B). Cut and write the optical window 

11 



member 20, it is attached, is held in parallel to the bottom wall 32 of the sample 
well 14 by the rib 26, and as best shown in (A) of drawing 5 The upward field 50 of 
the bottom wall 32, Between the downward fields 52 of the optical window member 
20 which counter this, the uniform (preferably a height of about 0.020 inch) gap is 
formed. Among both sides 50 and 52, it is cylindrical, this gap, i.e., space, namely, it 
forms the capillary tube room 54 of disc shape. In the middle position in this 
capillary tube room 54, spot (spot)56 which has a dry reagent used for homogeneous 
nucleic acid amplification and polarization fluorescence assay has adhered to the 
above-mentioned field 50. When a liquid biological sample is introduced in the 
capillary tube room 54, the reagent in the dry spot 56 is again hydrated by this 
sample, and desired amplification and assay reaction are started. That introduction 
of the liquid biological sample into the capillary tube room 54 should be permitted 
the size of the sample well 14 and the optical window member 20, It is considered as 
******** by which about 0.020 inch of annular clearance 58 is formed between the 
periphery of the optical window member 20, and the paries-medialis-orbitae side 47 
of the sample well 14 which counters this. In a desirable embodiment, this makes 
the inside diameter of the sample well 14 about 0.290 inch, and is attained by 
forming the outer diameter of the optical window member 20 in about 0.250 inch. 
[0028] A sample well and the assembly 22 are thoroughly assembled by (B) of 
drawing 5, and the state where the liquid biological sample 60 exists in the capillary 
tube room 54 is shown in it. This liquid biological sample 60 is filling substantially 
the capillary tube room 54 which has the capacity of about 20microL. **, depend on 
the above-mentioned bottom wall 32 and the narrow space between each opposed 
face 50 and 52 of the optical window member 20, and a liquid biological sample is 
attracted in the chamber 54 by capillary force, and. Height (namely, thickness) 
spreads at about 0.020 inch, about 0.250 inch in diameter [ the shape of a thin film, 
i.e., disc-like, ]. In this shape, the liquid biological sample 60 has big surface area as 
compared with that volume, and balances the temperature of the sample well 14 
within about several seconds. In addition, as compared with the volume of a sample, 
big optical targets (optical target) are realized by having extended the liquid 
biological sample filmy. This is a convenient thing when performing an optical 
detection stage like polarization fluorescence assay. 

[0029] Probably, signs that the sealing body 18 blockades the above-mentioned 
capillary tube room 54 will be clear from drawing 5 (B). Namely, in two separate 
fields, produce the blockade of the capillary tube room 54 and one side, It is formed 
of the annular contact line between the sealing body ring 46 and the vertical 
paries-medialis-orbitae side 47 of the sample well 14, and another side is formed of 
the annular contact line between the margo inferior 62 of the truncated-cone -form 
extension 44, and the upper surface 64 of the optical window member 20. Here, the 
liquid biological sample 60 prevents passing through between the 
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paries-medialis-orbitae side 47 of the sample well 14, and the outer walls 61 of the 
sealing body 18, and the sealing body ring 46 has played the role which carries out 
friction maintenance of the sealing body 18 into the sample well 14. The margo 
inferior 62 of the truncated-cone -form extension 44 provides the seal field of Mr. 
**** between the sealing body 18 and the optical window members 20, and it has 
played the role which helps to come in the end of the rib 26 and to hold the optical 
window member 20 in 34. In addition, a sample well and the assembly 22 provide 
the opening 42 of the sealing body 18, and the optical course (optical path) which 
does not have an obstacle to the optical window member 20 at the time of assembly 
**** thoroughly by this; It becomes possible to carry out the optical detection stage 
over this sample 60, confining the liquid biological sample 60 in the capillary tube 
room 54. 

[0030] (A) of drawing 6, (B), and (C) show how to introduce the liquid biological 
sample 60 in the capillary tube room 54 of a sample well and the assembly 22. 
Before introducing the liquid biological sample 60 in the capillary tube room 54, a 
sample well and the assembly 22 are assembled selectively, but this is performed by 
coming in the end of the sample well 14, being attached, and inserting the optical 
window member 20 into the rib 26. As shown in (A) of drawing 6, right above the 
gap 58 between the periphery of the optical window member 20, and the vertical 
paries medialis orbitae 47 of the sample well 14, You are made for the opening of the 
pipette 66 containing the liquid biological sample 60 (the blood sample or other body 
fluid samples which were prepared in order to have been typically examined to a 
specific pathogen) which should be assayed to be located. Usually the pipette 66 is 
made into a disposable type thing, and the support is performed by either a manual 
pipette device or the automatic (it is robotomorphic) pipette device. Also in any field 
of the gap 58 neighborhood or case, a pipette device is set, and operates to it that the 
liquid biological sample 60 should be supplied to the crestal plane of the optical 
window member 20 from the pipette 66. If this state arises, as shown in (B) of 
drawing 6, the liquid sample 60 of the measured volume will be automatically 
attracted by capillary force in the gap 58 and the capillary tube room 54 in which it 
is located under the optical window member 20. As shown in (C) of drawing 6, the 
liquid biological sample 60 can be extended to thin film disc-like according to 
capillary force, and this fills the capillary tube room 54 and loses a head space. As 
mentioned above, this shape is convenient, but that is because it not only makes 
efficient heat conduction between the sample well 14 and the liquid sample 60, but 
big optical targets are given in the continuing detection stage. 

[0031]The technique used for them so that the sample well and the assembly 22 
constituted according to this invention may process homogeneous nucleic acid 
amplification and assay to. (A) of drawing 7, (B), and (C) to a liquid biological sample 
is shown. In (A) of drawing 7, the empty sample well 14 which put in the optical 
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window member 20 and the dry reagent 56 is laid on the heating platen (heating 
platen) 68. This heating platen 68 is operated that preheating of the sample well 14 
should be carried out to a temperature (typically 25 ** thru/or 75 **) suitable for 
processing of homogeneous nucleic acid amplification and assay. This preheating 
stage carries out temperature, abbreviated **, etc. of the heating platen 68, the 
empty sample well 14 is in it, and only sufficient time to balance temperature is 
performed. After this is performed, as shown in (B) of drawing 7, in the capillary 
tube room 54, the pipette 66 is used and the liquid biological sample 60 is 
introduced. As for this, as shown in (B) of drawing 7, it is preferred to locate the 
open end of the pipette 66 right above the gap 58, and to perform it, next to supply 
the liquid sample 60 directly in the gap 58. 

[0032]After the liquid sample 60 fills the capillary tube room 54, the pipette 66 is 
pulled out and the sealing body 18 is laid in the sample well 14. While hydrating 
again the nucleic acid amplification in the dry spot 56, and the dry reagent for assay 
and storing the sample 60 in the capillary tube room 54, homogeneous amplification 
and an assay reaction produce the liquid biological sample 60. Since this point and 
the capillary tube room 54 have the big surface area which the biological sample 60 
with it contacts, they are heated by even the optimal temperature required for DNA 
amplification within several seconds after the sample 60 is put in with a pipette in 
the chamber 54. [ small and height and ] [ liquid ] Therefore, the reagent has 
already reached the optimal temperature by the time of the dry reagent 56 covering 
the liquid whole biological sample 60, being dissolved and spread in it, and 
"preparation (priming)" of DNA amplification starting. Thus, the "hot start" of a 
DNA amplification reaction is attained. After this "hot start" occurs, holding the 
heating platen 68 is continued to the temperature (typically 25 ** thru/or 75 **) 
which was suitable for homogeneous amplification and an assay reaction in the 
liquid biological sample 60. the time of homogeneous amplification and an assay 
reaction arising -- an optical sensing device (optical detection apparatus) with the 
suitable advancing state -- it is supervised by 70 in real time. This device 70 detects 
an optical response or characteristic of the polarization fluorescence of the liquid 
biological sample 60, fluorescence energy movement, an absorbance, and others 
according to the character of an assay reaction. The detailed explanation of the 
device 70 of various types of the microplate fluorometer (microplate fluorometers) 
etc. which are used for this purpose is unnecessary from publicly known in this 
industry. U.S. patent application 08th under pendency mentioned above / No. 
527,253 are quoted about this point here as what described the special detecting 
method which may be adopted when assay is a polarization fluorescence type. 
[0033]As for the optical window member 20, when being used so that a sample well 
and the assembly 22 may perform polarization fluorescence assay, it is preferred to 
make from the transparent material which does not check the penetration of 
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polarization. As an example of this material, there are cellulose acetate butyrate 
(CAB; cellulose acetate butyrate), triacetate cellulose (TAC), and glass. Polarization 
passes such materials and maintains the bias (polarization). If it is a request, a 
sample well and the assembly 22 can be considered as the thing of the structure 
which should be used for the confocal (confocal) polarization detection system 
described by the above-mentioned U.S. pendency application for patent 08th / No. 
527,253. In this method, the light polarizer of an excitation beam (excitation beam) 
is used also as light polarizer of fluorescence emitted from a sample. It becomes 
possible for it to become unnecessary to arrange a polarization element (polarizing 
elements) in measuring equipment, and to use a standard microplate fluorometer 
for polarization fluorescence assay by this. On the other hand, in order to adopt a 
confocal method, the optical window member 20 is made from polarization material 
(light-polarizing material), and plays the role which polarizes both the excitation 
beam from the sensing device 70, and the fluorescence emitted from the liquid 
biological sample 60. There is a thing which polarization polymer films (polarizing 
polymeric film), such as polyvinyl alcohol (PYA), have namely, by which they were 
interposed in the shape of "sandwiches" between CAB, TAC, or glass as an example 
of polarization material. 

[0034]In a desirable embodiment, it is preferred that the latter comprises a 
polarization fluorescence assay reagent including both of the reagent with which 
the dry reagent spot 56 is used for the reagent for DNA amplification and 
homogeneous DNA assay. The example of the suitable reagent for DNA 
amplification and medicine for DNA polarization fluorescence assay, It is called 
"polarization fluorescence detection of nucleic acid amplification", and it is indicated 
by U.S. patent application 08th under pendency for which G.Terrance Walker etc. 
applied on September 23, 1995 / No. 311,474, and the contents of this application 
are quoted as some of these Descriptions. The chemical agent in the dry spot 56 is 
supported in the matrix into which trehalose or other carbohydrates melt easily. 
These reagents are automatically re-suspended, when exposed to the solution 
sample introduced in the capillary tube room 54. If it is a request, it will be 
understood that the dry reagent spot 56 more than a piece is formed in the capillary 
tube room 54, for example, an amplifying reagent is arranged at one spot, and an 
assay reagent can be arranged at the spot of another side. However, you have to 
make it in homogeneous DNA amplification and assay, reagent spot located so that 
the liquid biological sample 60 may dissolve simultaneously intrinsically (if it 
dissociates). 

[0035]Probably the above-mentioned embodiment will be only what illustrated this 
invention, and many its alternative devices and methods this invention could not 
interpret it as being limited to these, and took in this invention to the person skilled 
in the art will be obvious. Therefore, this invention is defined by said Claims which 
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also include the equivalent. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]It is an exploded view showing the coupling frame of eight sealing 
bodies for blockading the coupling frame of eight DNA sample wells and this sample 
well which collaborate and form a series of sample well and assemblies constituted 
according to the desirable embodiment of this invention. 

[Drawing 2] (A) is a top view of the coupling frame of a DNA sample well, (B) is the 
sectional side elevation, and (C) is the bottom view. 

[Drawing 3] (A) is a top view of the sealing body coupling frame for DNA sample 
wells, (B) is the sectional side elevation, and (C) is the bottom view. 
[Drawing 4] (A) is an exploded view of the DNA sample well and assembly of a piece, 
and (B) is the assembly state figure. 

[Drawing 5] (A) is a decomposition sectional view of the DNA sample well and 
assembly of the piece in the state where the optical window member was attached, 
and (B) is the assembly state sectional view. 

[Drawing 6] (A), (B), and (C) are the sectional views showing order for the technique 
of introducing a liquid biological sample with a pipette in the DNA sample well and 
assembly assembled selectively later on. 

[Drawing 7] (A), (B), and (C) are the sectional views showing order for the technique 

of performing nucleic acid amplification and homogeneous nucleic acid polarization 

fluorescence assay using the DNA sample well and assembly of this invention to 

which the dry reagent was made to adhere in the reaction region later on. 

[Description of Notations] 

10 Multiple well device 

12 The first coupling frame 

14 Sample well 

16 The second coupling frame 

18 Sealing body 

20 Optical window member 

22 A sample well and an assembly 

24 The piece of a bond 

25 The piece of a bond 

26 Rib 

28 Top opening 

30 Cylindrical side attachment wall 
32 Circular bottom wall 
36 Come in the end. 
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38 Flange 

40 Cylindrical shape side attachment wall 

42 Center opening 

44 Truncated-cone-form extension 

46 Sealing body ring 

47 Paries-medialis-orbitae side 

48 An upward field 
50 An upward field 
52 A downward field 
54 Capillary tube room 
56 Dry reagent 

58 Annular clearance 

60 A liquid biological sample 

61 Outer wall 

62 Mar go inferior 
64 Upper surface 
66 Pipette 

68 Heating platen 

7 0 Optical sensing device 



[Translation done.]. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 7] 




(A) (B) . (c) 
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5 4 CM tS&ftfeS 830ft 6 0 li^rr*^ 

[0 0 3 0] 06© (A) , (B) fc«fctf (C) -9" 
• #x;l/ • fflitt2 2©^W^5 4 rtfcJRfttt© 

y7> • 7x;l/ • llirf*2 2(igp^w^ffii£Te>ti§ 

3b\ ^¥W^g|5#2 0^-9-y7>-7x/H 4 

©^J D *^ * U 7* 2 6 F*3 tcif Tffrt>tl« o 
06© (A) iC^SftfcftK, 3fe^fl«fiEaiJ«2 0©M» 
fc-9-y7> • 7x;H 4 ©^E^rtMM4 7 fc©M©H 
It5 8©tt±{c, 7? ; fe^Sft*^£*fl2R0£«¥W 

S ^ < IIHS n/c ifilfSM^ fe L < «ffl©#:«M^) 

h 6 6©PBP^ffi»&L«)e>na 0 t^>y h 6 

6^{$v^r^7°©fe©fc i r§©^a^35D, * 

^•ftl©il^cfe s «5 8#}fi©M 

«#:^©»¥WtS^ 6 0 «^S 0 C © 

ttuw^-fskx H6© (B) t^snftit, its* 

Dil&wtiRSisnSo 06© (o izTr^nrcm 
^mji^k*) m#m>mi¥mm 6 o «t^jiP3« 
m^mfhft, cftt>^<gm5 4^mrcLr^y kx^ 

©Tf*«tf> ^fUi, -9-y7;U-7x;H 4 

6 o ao»ifiS^»Wi:t«^yr*s< , 

[0 0 3 1] 07© (A) , (B) *«fctf (C) fctt, 
*f§H^C^oT^^nfc^>'7 0 ;l' • 7x/b • ffiilft2 

snrv^So 07© (a) Kte^Ttt^ )^fMt}2 
0 £&MMM5 6 i:^AnfcS©-9-y7°;V • 7x;H 4 
^M7°9'r> / (heating platen) 6 8±fc:fcfi£trCl^ 

So d®Ap^7°9T-y6 8^ -9-yX;b • 7x;H 4 
*t^7X4 ilia • X'y^^OlltclLft 
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mmm^t 2 5 °c&^ 1 7 5 °c©) ?ag^{iijpinr 

ntcm, 07© cb) ic^titcx^^ %mm54ft 
tc ^7h6 e ^m^rm^omimmun 6 0 

AJtlSo Ctlfc*. 07© (B) fu^$nfc^<> tf^ 
>y h 6 6 QlHtM 5 8 Off±{cfitg*-&TtfV\ 

fmi^ 5 8 mmfotm q 0 ^mmmmm^^ 
mi%. ia\> 10 
[0032] mmm q 0 5 4 ^sfc t m 

t?^-y h 6 e^lBJSnSfcW^ ■ #x;M 4 

o itfflkx h 5 6 ft(omttm$s * tf r -y * © 
^^tsM^st/7i<ft l> im 6 o t&&etm 5 4 wdm . 

2 tiT v»SIHU 7 X&Jifife <fc tf 7" >y -fe -TKJS 

£ST*M£ns 0 saiisii5 6«<*ft«©^ 

WB© (priniing)j tfS&SSflftiiStffctt, ISM 
ttKfciBi*Sfite31LT^ao C©;f|{CLT. DNA 

tifgas© r^-yhx^-bj *ftij$£ns 0 c© 

•yhX^-hJ 2ftgtfc&> i)P^7°9ry6 8«> JRft 

w<&m¥ftffl& 6 0 **«:^-7'x4iWi4s<fctfr >y 

•fe-TKJEfcjSLfc (U®Wttt2 5°C&^L7 5 °C©) 

Sfttcffi^f So * t^-r xatiH* <fc 0*7 >y -t 

■(optical detection apparatus) 7 OtcJcD 'J7;V^ 

'-fi,T?sa*nso K»ui7ott, 7<y^gos©efi 

V-f'^PT'V— b^^Bf (microplate fluorometers) % 

2? ©s^? ©^ 7°©sh 7 o ttisnsrc&fcnfifc s t t 
^p>, pffi&i^we&So cojSkbiu 7>y-tz 
# itftM ft* $ t * fcsffl sn^s^stt 

ffl^%fa^tfct>Oi:L,T> ±a-LfeflWsf»©*BW 40 
fFtfJ§^08/527,25^*C CfcSlflfTSo 
[0 0 3 3] -9-y7°;V • • |Bil{*2 2tf£3fllft 

l/>, JWfr**f#©WfcLTH\ UMBI-fe/PP-X (CA 
B; cellulose acetate butyrateX b 'J 7-fef— b-te/P 
P-X (TAC) , *«fctf, tf^Xtf&So 
5©#3ft*iffiaU ^©MD (polar izat ion) fcUHfT 

So Bra-e&titf. y-y^ii • 9x;i> • iiir{*2 i«± 

f5^H^JS#li^08/527,253^^|B5ZE?nfc«^^(con 50 
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faal)S316ttmj*k:flM*ns^*«BfiOt>©fc. , raz: 
itation beam) ©Kf<)\ tmfr&»#SftS$)fc© 
{B^Xlxp? y h (polarizing elements) ^S3{St"Sifrgg 

s^Sffl-rsj^ ^m«2 oafi3t«s(iigi»t 

-polarizing material) TrfF^tU ^ffigfi7 0^5>© 

aee-^ a, ?gf*«©»^wfffi e o * 

Wfctr^ *U tJ-;i/r;i/3^;i/ (pva) r^mm 

)¥;S'aft'7-i';b^(polarizing polymeric film)^CA 
B, TACt>L<tt*r9^©MfcJB*Wftt5'B rfyp 

[0034] ff* Lv k *wj8ftfcfcv v r, laa^x* 

>y h 5 6^ D N AimsffiMmfe<fctf*^i>-7X^D 

NAr-y-b^^v^nsifi^©^^^ '&mm 

A mtlffl^mfe «fc tf D N A M)teii)t7 v ■te'fmmoMl 

it, mmmmcommM^^ tmn&tmc g. 

Terrance Wa 1 ker {5 trie j: D 1 995¥ 9 H 23 HfCffiM^tl 
feflWff»O*B1#Srffl«»08/3ll,474#li:|g^«nT* 

^X^>y h 5 6 ^©{t¥M^«> h WNP-xfe 
L < ttffi©JS#{fcttft 2©»W- Jv^v h U -y ^XrtfcS 
Sr^nSo cn&©M^i:> €WS5 4fiic#A*nfc 

?j<}Sjfi^K « 6 ^ ti/c t * »«: i ^K^ss-r s o pjtH 
5 6*»^ mfef-*©xji«'y hicimmunzmm 

LWOX^ >y h te«7 y -fe^MM^SBffi c 
mB-£ft£?o (ML. t^-TX^DN Aitfg • 7>y 

[0 0 3 5] ±IE©*itB^!Bi4*5aB*M^tfe?£»© 

nSo 

[0®©fg^^m^] 

dn A^>7> • ^x;l/8«oa*Sft*J;t^-yy;l/ 

BIT? 35 So 

[02] (A) «DNA+fy7°;l/- ^x;l/©S^©¥ 

bh-c-^d. (b) i*zmmmmx*&*), co a* 

©jSffiB^feSo 



(8) 
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[03] (A) tiDNA+fy^- ?x;WB©!&ltffti * 2 5 

*S#©¥ffiHT*»D, (B) tt*O«IWfBSIsnf»0, 2 6 

(C) ttJtOJSffiHTfa&So 2 8 

[04] (A) a— f@©DNA-9-y:/;b * 7x;U ••IBS 30 

?k (b) itzoMiLvmm-c&Zo 32 

[05] (a) im^mmm^mm^^nrmmfo- 3 6 

ffl© D N A +)- > 7> • t> x;l/ • ffiftfro^MIBff® la^ft 3 8 

D> (B) ii^©|flid»rffi0^fc£o 4 0 

[H6] (a), (b) *5<ktf (o a. wfimmiL 4 2 

T5>nfcDNA+fy7> • 7x/V •■ffiiftftfct^y h 10 4 4 

ic&t) mmt(Dtmi¥&itm*mx*? zmkmwmi 4 6 

xw&W\nnv&z>o 4 7 

[07] (A) . (B) fe^tf (C) . =t<Dlxfomm 4 8 

F^^li!^^#«*^ & tlfc*%W© D N A "9" y 7> 5 0 

• 7x;b • ffliCft^fflV^T^iiifilfecfctf^^^TX 5 2 

t&mm%&tr v^mi^mkmrn^xmrn 5 4 

ffl0-£&-5 o 5 6 

ffi^nmm 5 s 

1 0 v/W^/l/ • 7x;l/Sifi 6 0 
1 2 ^-©SilSf* 20 6 1 

i 4 -9-y7> • 7x;V 6 2 

1 6 Jg^©}SfSf* 6 4 

1 8 6 6 

2 0 ft^lflSaM* 6 8 
2 2 ^y^fil - "7x;l/ - ffiift 7 0 
2 4 O^t^ * 



1 0- 1 2 7 2 6 8 
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pmwm 
mmm 

y?y*j 
mmrnm 

±m 

imrf^T-y 



ran 




[03] 




(11) 



1 0- 1 2 7 2 6 8 




(51) Int. CI. 
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